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(54) Pneumatic cylinder with damping device
(57) A pneumatic cylinder (10, 35) provided with a
damping device to decelerate the piston (12) inside a
piston chamber (11) at an end of its working stroke,
while reducing the impact forces. The damping device
comprises a restriceted flow path (21A, 21B) for the fluid
and a closing member (22) for an inlet-outlet port (18)
which is supported by a helical spring (23) extending

from one end of the piston (12); an open cavity (26, 26')
at the front end of the piston (12) is designed to receive
the closing member (22) and/or the helical spring (23)
during damping at the end of the working stroke. Axially
extending guide means (14, 14A) for the closing mem-
ber (22) are provided inside the piston chamber (11).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to improve-
ments to fluid actuated cylinders having a reciprocable
piston member within a piston chamber, and more par-
ticularly relates to a fluid actuated damping device
designed to decelerate the piston along an end portion
of its working stroke, while reducing the impact forces of
the piston against an end closing member of the piston
chamber, at the reversal of the reciprocating movement.
The invention in its various embodiments is applicable
to single-acting or double-acting cylinders, both of the
rod and of the rodless type.

[0002] The invention also relates to a cylinder of the
kind referred to above, provided with a damping device
designed to provide a prolonged deceleration effect,
while keeping the same cylinder within standard dimen-
sions.

PRIOR ART

[0003] In order to dampen and decelerate the recip-
rocating movement of a piston at the end of its working
stroke, in hydraulic or pneumatic cylinders it is known to
provide suitable pressure actuated damping means
which intervene at the end of the piston stroke to pre-
vent shock on the load connected to the cylinder or
damage to the same; usually said damping means com-
prise a cylindrical or conical member axially extending
from one end of the piston member and designed to
protrude into a corresponding hole in an end member of
the cylinder, so as to close a discharge outlet or define
a flow passage through which the fluid under pressure
is forced to pass towards a venting path for the same
pressurized fluid which remains in the cylinder chamber
during the final portion of the piston stroke.

[0004] Other known damping devices comprise
suitable adjustable seals and needle valves for varying
the air venting speed and deceleration speed of the pis-
ton.

[0005] Examples of cylinders provided with damp-
ing devices for controlling deceleration of the piston, are
described in US 3,440,930, US 3,805,672, US
3,964,370 and EP 0 005 407.

[0006] Other deceleration devices similar to those
referred to above, in particular for rodless cylinders, may
be found, for example, in EP 0 345 506, EP 0 082 829,
US 4,373,427, US 4,829,881 and US 4,852,465 which
also illustrate the general features of a rodless cylinder.
[0007] In general, the prior known damping devices
comprise a cylindrical member projecting from the pis-
ton or the closing end wall of the piston chamber to pen-
etrate into a corresponding hole at the end of the piston
stroke so as to close the direct supplying and discharg-
ing port for the fluid under pressure, allowing the said
fluid to be vented through a restricted path in order to
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decelerate the piston.

[0008] These damping devices generally are nec-
essary in many applications, not only in order to decel-
erate adequately the speed of the piston and the load
connected to it, at the end of the working stroke, but also
reduce the impact forces of the piston against the clos-
ing end wall, reducing the noise level thereof.

[0009] The damping devices of this kind, however,
do not ensure a sufficiently effective damping effect and
an adequate control of deceleration of the piston, in par-
ticular when rapid displacements of the piston are
required or when the movable mass of the load to be
stopped has a significant value, since they depend on
the volume of fluid under pressure which can be ejected
through the venting duct, during the end portion of the
piston stroke.

[0010] Considering that the useful working stroke of
a piston in standard cylinders cannot be modified, to
improve damping by a conventional damping device it is
necessary increase the length of the deceleration stroke
of the piston; this would inevitably result in an increase
in the dimensions of the length of the whole cylinder, in
respect to a standard one.

[0011] In an attempt to solve this problem, namely
in the attempt to find a damping device for pneumatic
cylinders which was able to provide a sufficiently long
deceleration stroke, without increasing substantially the
dimensions of the same cylinder, EP 0 648 941 pro-
poses a particular damping device which can be used
both with usual rod and with rodless cylinders, compris-
ing a venting path which can be telescopically length-
ened. However, this device also involves a considerable
increase in the length of the cylinder, in addition to an
extremely complex design which is difficult to apply to
cylinders operating at high speeds. The length of the
final stroke for the deceleration of the piston must also
be suitably calculated during the designing, without any
possibility for subsequent adjustments to modify or
adapt the damping device.

OBJECTS OF THE INVENTION

[0012] The main object of the present invention is to
provide a fluid actuated cylinder comprising a damping
device to provide a controlled deceleration of the piston
along a sufficiently long damping stroke, by using a con-
sequent high volume of fluid to be vent or discharged
through a restricted path, without negatively affecting
the dimensions and working of the same cylinder.
[0013] A further object of the present invention is to
provide a cylinder comprising a damping device, as
referred to above, by means of which it is possible to
keep the dimensions of the cylinder within standard val-
ues, achieving an improved deceleration of the piston
and damping effect.

[0014] Yet another object of the present invention is
to provide a cylinder with a damping device which is
both constructionally simple and by means of which it is
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also possible to vary or modify the length of the deceler-
ation portion of the piston stroke, during the designing
of the cylinder, with the possibility also, in certain cases,
of carrying out adjustments subsequently, during the
assembling or the use.

[0015] Yet another object of the present invention is
to provide a damping device for pneumatic cylinders as
referred to above, which can be used both in cylinders
with rods and in rodless cylinders, independently of the
dimensions and the features of the cylinder itself.
[0016] The advantages which may be achieved with
the present invention consist not only in the limitation of
the overall dimensions of the cylinder and in a construc-
tional simplification of the damping device, but also in
the possibility of increasing the working speed of the
piston, while maintaining, however, a high damping effi-
ciency, in particular in cylinders of short-stroke type.

BRIEF DESCRIPTION OF THE INVENTION

[0017] Accordingly the invention relates to a fluid
actuated cylinder comprising a damping device accord-
ing to Claim 1.

[0018] In particular, according to a first aspect of the
invention, a fluid actuated cylinder and a damping
device has been provided, the cylinder comprising a
cylindrical body defining an elongated piston chamber
having an inlet and outlet port for pressurized fluid
opening into the piston chamber at least one end
thereof; a reciprocable piston member in said piston
chamber; a closing member provided on the piston
member for closing the fluid inlet and outlet port, the
damping device comprising said closing member and a
restricted flow path for discharging the pressurized fluid
upon closure of said port, characterized in that said
closing member is coaxially arranged and movably sup-
ported by a helical spring, in respect to the piston mem-
ber, and in that said piston member comprises a front
open cavity at one end to receive at least a rear portion
of the closing member and the helical support spring
upon closure of the inlet and outlet port by said closure
member, during the final portion of the piston stroke.
[0019] According to another aspect of the invention,
in particular for cylinders with rods, the spring for sup-
porting the closing member is coaxially arranged to the
piston rod and the same closing member is in annular
form, being slidably and axially guided along the same
rod of the piston member or along an extension thereof.
[0020] According to yet another aspect of the inven-
tion, in particular for rodless cylinders, the spring for
supporting the closing members freely extends from the
piston end, and the closing member is in the form of a
plug member provided with a peripheral flange slidably
guided by the internal surface of the cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and other features of some fluid actu-
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ated cylinders provided with a damping device accord-
ing to the present invention, will emerge more clearly
from the description which follows, with reference to the
accompanying drawings, in which:

Fig. 1 is a longitudinal cross-section view along a
rod cylinder, of the double-acting type, comprising a
damping device according to the invention;

Fig. 2 is an end view of the cylinder of Figure 1;
Fig. 3 is an enlarged detail of the damping device
according to Figure 1, at the end of the piston
stroke;

Figs. 4, 5 and 6 show three successive conditions
of the damping device according to Figure 1, during
the reciprocating movement of the piston;

Fig. 7 shows another possible solution for venting
or discharging the pressurized fluid during damp-
ing;

Fig. 8 shows a solution of the damping device for a
rodless cylinder, in a first operative condition, at the
beginning of the piston deceleration phase;

Fig. 9 shows the damping device according to Fig-
ure 8 in a second operative condition, at the end of
the piston stroke;

Fig. 10 shows an end view of the cylinder, with a
part sectioned;

Fig. 11 shows an enlarged detail of Figure 8.

DETAILED DESCRIPTION OF THE INVENTION

[0022] With reference to Figures 1 to 6 we shall now
describe a first embodiment of a damping device
according to the invention, for a pneumatic cylinder of
the double-acting type; it is pointed out, however, that
the invention is also applicable to single-acting cylin-
ders, to rodless cylinders or to any linear pressure fluid
actuators having different characteristics or different
design.

[0023] Usually, a pneumatic cylinder of the double-
acting type, comprises a tubular body 10 and end
pieces 16, 17 to define an axially extending chamber 11
in which a piston member 12 reciprocates; the piston 12
is provided with one or more peripheral seals 13 sliding
in contact with the internal surface of the piston cham-
ber 11.

[0024] The piston 12, is in turn provided on one side
with a rod 14 which sealingly emerges through an axial
bore in the end piece 16, comprising a guide bush 15,
as shown.

[0025] Each of the two end pieces 16 and 17, as
shown in Figures 1 and 2, comprises an inlet and outlet
port 18 for fluid under pressure, which opens into the
corresponding side of the chamber 11 via a main flow
conduit comprising for example an annular groove 19
which opens out directly inside the chamber 11 at side
face of the piece 17, or via a plurality of groove 19'in the
guide bush 15 for the end piece 16 as schematically
shown in Figure 1.
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[0026] From the end of Figure 2, and in the right-
hand of Figure 1, it can also be noted that each end
piece 16 and 17 is provided, on the internal side, with an
annular damping pad 16', 17' as well as an adjustable
needle valve 20 along a venting or restricted flow path
for discharging the fluid during damping, which opens
out into the piston chamber 11, on a side of annular
groove 19, via a venting hole 21A, and into the groove
19 via a radial hole 21B.

[0027] The cylinder also comprises, on both sides,
a damping device designed to decelerate the piston 12
along an end portion of its stroke having a substantial
length suitable for defining a large air volume to be
vented or discharged through the restricted flow path
21A, 21B, as explained further below.

[0028] Each damping device in the case of Figure
1, comprises an annular closing member 22 for closing
the grooves 19, 19' for the air, which closing member is
coaxially arranged and is slidably movable along the rod
14 of the piston or a rear extension thereof consisting,
for example, of a bush 14A screwed onto the rod end at
the opposite side of the piston member 12.

[0029] According to the present invention, as shown
in Figure 1 and in the, enlarged detail of Figure 3, the
annular closing element 22 is freely and slidably sup-
ported manner in the axial direction of the rod 14 by a
helical spring 23; on one side, the spring 23 engages
inside an annular groove 24 on a shoulder at the rear
side of the closing member 22, while at the other end
the spring 23 is retained by a conical surface 25 of an
annular groove 26 provided in the corresponding end
face of the piston 12; the annular groove 26 defines part
of a cavity which opens at the front side of the piston 12
for housing the spring 23 in the compressed condition
and the annular closing member 22 at the end of a pis-
ton stroke 12, as shown in the right side of figure 1 and
figure 3.

[0030] The spring 23 may have any suitable shape;
however, it is preferable that the spring 23 should have
a conical shape tapering towards the annular closing
member 22 so as to reduce the axial length thereof in
the compressed condition of the spring, at the end of
the stroke of the piston 12 where the annular closing
member 22 and the spring 23 are housed inside the
groove 26 and a conical shaped annular recess 26'
which widens out towards the front face of the piston 12
so as to conform with the closing member 22, as shown
in Figure 1 and in the enlarged detail according to Fig-
ure 3.

[0031] The annular closing element 22 may have
any suitable shape, for example it may have a conical
peripheral surface tapering towards the cavity 26' of the
piston 12; in this way the entry movement of the closing
member 22, at the end of the piston stroke, is facilitated;
furthermore the inner diameter of the annular member
22 is slightly greater than the diameter of the rod 14 or
bush 14A, to avoid frictional force while at the same time
allowing a guiding action for the annular member 22 by
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the outer surface of the rod 14 or bush 14A.

[0032] Similarly, the closing member 22 may have a
flat or differently shaped front surface intended to con-
tact with the front face of each end piece 16 and 17 so
as to form a seal with respect to the annular groove 19
and the set of grooves 19', respectively.

[0033] In order to improve the sealing action of the
closing member 22 against the end piece 16 and 17
from the beginning of the deceleration stroke of the pis-
ton 12, i.e. when the spring 23 starts to be compressed
by the forwards movement of the piston 12, exerting a
relatively weak thrust, the annular member 22, as
shown in figure 3 may be provided on its front face with
two slightly projecting annular ribs 22A and 22B, on the
external and the internal edge, respectively; in this way
an adequate sealing pressure of the closing member 22
against the end pieces 16 and 17 is ensured, whatever
the axial thrust exerted by the support spring 23. Fig-
ures 4, 5 and 6 show three different operative conditions
of the cylinder and the working mode of the damping
device according to the present invention.

[0034] In particular, Figure 4 shows the condition of
the piston 12 and damping device at the end of the
stroke, in which the piston 12 urge against the right-
hand end piece 16 where the closing member 22 and
the spring 23 are totally inside the front cavity of the pis-
ton 12 and where the said annular member 22 closes
the grooves 19', 19 for supplying and discharging the
air.

[0035] Starting from this condition, by supplying
pressurize air through the port 18 (not shown) of the
end piece 16, the piston 12 will start to move along the
chamber 11, being displaced towards the end piece 17;
during the displacement, the spring 23 on the right-hand
side of the piston 12 will extend gradually without pre-
venting the inlet for the air.

[0036] Correspondingly on the opposite side, the air
under pressure inside the chamber 11 will be dis-
charged through the groove 19 and the respective port
18. When the piston 12 has performed length of its
working stroke and must be decelerated, that is when
the annular member 22 on the left-hand side of the pis-
ton 12 will come into contact with the internal surface of
the end piece 17, closing the groove 19 and therefore
closing the chamber 11 towards the corresponding out-
let port 18 for the pressurized air.

[0037] It is obvious that the volume of compressed
air which remains entrapped at the left-hand side of the
chamber 11 depends on the position of the piston 12 at
the beginning of the damping, namely on the axial
space between the front face of the piston and the
annular closing member 22, which in turn depends on
the length of the spring 23 in the extended condition.
[0038] Therefore, by suitably calculating the pitch
and the number of turns of the spring 23 during the
designing, it is possible to define the volume of air con-
tained in chamber 11 which may be vented and dis-
charged through the channels 21A, 21B, as previously
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mentioned. In this way, by adjusting the throttling valve
20, depending on the volume of air to be vented, it will
be possible to control the speed and the length of the
deceleration stroke of the piston 12 so that the latter
comes into abutment against the annular pad 17" at an
extremely low speed, reducing the impact forces as far
as possible.

[0039] An intermediate condition during decelera-
tion of the piston 12 is shown in Figure 5.

[0040] Continuing the leftwards stroke of the piston
12, the spring 23 will be gradually compressed pushing
the annular member 22 in an increasingly sealed man-
ner against the end piece 17 so as to allow venting of
the air through the corresponding narrow passageway
21A and 21B and the valve 20 provided in the end piece
17 in a manner corresponding to that of the other end
piece 16. During the forward movement of the piston 12,
the spring will be gradually compressed and its turns
will bunch up inside the front cavity 26, 26' of the piston
until the latter stops up against the annular pad 17' of
the end piece 17. This condition is shown in Figure 6 of
the accompanying drawings in which it can also be seen
that the entire spring 23 and the closing member 22 are
totally inside the cavity of the piston 12. Owing to the
above, it is therefore possible to keep the dimensions of
the cylinder 10 within standard values which are entirely
independent of the presence and the features of the
damping device, and at the same time it is possible to
use a damping device which is extremely simplified and
which may be modified so as to vary the deceleration of
the piston and the length of the final section of the piston
stroke, by simply varying the features of the spring 23; in
fact, by modifying the number and the pitch of the turns,
as well as the diameter of the steel wire used to form the
spring 23, it is possible to vary the length of the final
damping portion of the piston stroke and hence the vol-
ume of air to be vented.

[0041] Figure 7 of the accompanying drawings
shows one of the possible variants for the air venting
path, the other characteristics of the cylinder illustrated
above and the mode of operation thereof remaining
unchanged.

[0042] As shown in Figure 7, by way of replacement
of the narrow passageway 21A, 21B comprising the
throttling valve 20, it is possible to envisage in each of
the two end pieces 16, 17 one or more narrow slots 30
peripherally arranged around the closing member 22;
the slots 30 communicate directly with the chamber 11
of the cylinder and respectively with the duct 21B and
port 18 for inlet and outlet of the pressurized air. By way
of an alternative to the slots 30, other solutions are pos-
sible, envisaging for example narrow radial slits along
the edges 22A, 22B of the closing member 22 or on the
front surface of the end piece 16, 17, as schematically
shown in broken lines 31 in Figure 7.

[0043] With reference now to Figures 8 to 11, we
shall describe a second embodiment of a damping
device according to the invention, in particular suitable

10

15

20

25

30

35

40

50

55

for a rodless cylinder.

[0044] The structure of a rodless pneumatic cylin-
der is generally known for example from the prior docu-
ments previously mentioned, to which specific reference
is made to describe the features and working of the
same cylinder; therefore the cylinder has been shown
partially with regard to its main elements and will be
described briefly hereinbelow with reference to Figures
8 to 11 of the accompanying drawings.

[0045] In general a rodless cylinder comprises a
tubular body 35 which is closed at each of its ends, by
an end piece 36 and is provided with a longitudinal slot
37 closed by an upper strip 37 and a bottom strip 38,
fastened into seats of the end piece 36, as shown.
[0046] A carriage 39 for connection to an external
load travels along the body 35 of the cylinder; the car-
riage 39 is connected in any suitable manner, to a piston
40 which reciprocates inside the chamber 41 of the cyl-
inder.

[0047] The upper closing strip 38 during the recip-
rocating movement of the piston 40 is folded upwards
through a corresponding channel in the carriage 39,
while the bottom strip 37 is folded downwards through a
corresponding channel 42 at the end 43 of the piston
40.

[0048] The end piece 36 of the cylinder also com-
prises a central opening 44 which, via a channel 45,
communicates with one side of the chamber 41 of the
cylinder and also has a lateral opening 46 which com-
municates with the other side of the chamber 41 via a
duct 47 in the body 35 of the cylinder.

[0049] Each end piece 36 (only one is shown in Fig-
ure 8) also comprises a venting hole 48 which commu-
nicates with the inlet-outlet port 44 or 46 for supplying or
discharging the pressurized air via a channel 49 com-
prising a throttling valve 50 (fig. 10), for example a nee-
dle valve which may be suitably adjusted so as to vary
the venting and the deceleration of the piston.

[0050] As shown in the cross-sectional view of Fig-
ure 8 and in the enlarged detail of Figure 11, the air
inlet-outlet port 44 of the end piece 36 or the port 46 for
the other end block communicates with the chamber 41
via a bush 51 having a seat for housing an annular seal
52 designed to form a seal with a stud 53 integral with a
guide shoe 54 defining a slidable closing member inside
the chamber 41 of the cylinder.

[0051] The sliding shoe 54 is connected by means
of a helical spring 55, to the end 43 of the piston 41,
inside a cavity 56 to receive the spring 55 in the com-
pressed condition, at the end of the piston stroke; this
detail is illustrated more fully in the corresponding
cross-section according to Figure 9.

[0052] Finally, 57 in the various figures denotes a
damping pad which is housed in a seat inside each end
piece 36 of the cylinder.

[0053] As shown in Figures 8 and 9 and in the
enlarged detail of Figure 11, near its peripheral edge,
the guide shoe 54 has one or more axial holes 60 which
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on one side open out inside the chamber 41 of the cyl-
inder, whereas on the opposite side they communicate
with radial channels 61 formed in the front face of the
damping pad 57 so as to form, together with a slit 62 on
the external edge of the sleeve 51, a venting path
towards the hole 48 and towards the throttling valve 50.
[0054] The damping device for rodless cylinders
according to Figures 8 to 11 operates substantially in
the same manner as the device previously described
with regard to a cylinder with rod; irrespective of the dif-
ferent structure of the cylinder as a whole and the ele-
ment for closing the path supplying and discharging the
compressed air, the only difference in the case of Fig-
ures 8 to 11 consists in that the end 43 of the piston is
provided with a cavity for receiving only the spring 55
connected to the guide shoe 54 for the closing member
53.

[0055] In this case as well, therefore, it is possible
during the design stage to calculate the features of the
spring so as to obtain the desired degree of decelera-
tion of the piston 40 and venting of a given volume of air.
[0056] The characteristics of the piston decelera-
tion and air venting may again be modified at any
moment, both during the design stage and during con-
struction and the use of the cylinder, by simply replacing
a type of spring with a spring of different type, without
having to modify or replace any other parts of the cylin-
der.

[0057] The scope of the present invention obviously
includes other possible solutions or applications which
are different from those illustrated above: for example,
by way of replacement of the annular pad element of the
first example of Figures 1 to 6, it is possible to use a
cone-shaped annular pad member intended to form a
seal with the internal edge of an annular seal housed in
a seat of the end piece of the cylinder. In this case also,
the annular member will be connected to the piston by
means of a spiral spring which extends coaxially and
along the piston rod or along a guide bush as previously
referred to.

[0058] Obviously other specific solutions are possi-
ble without departing from the general principles of the
present invention which essentially consists in providing
a damping device for pneumatic cylinders consisting of
an element for closing the channel supplying and dis-
charging the air under pressure, however formed, con-
nected to the cylinder piston by means of a helical
spring which extends freely from the end of the piston
itself and in providing a cavity suitable for containing the
volume of the spring in its compressed condition and/or
the said element for closing the air duct during the final
deceleration section of the piston.

[0059] It is understood, therefore, that that which
has been stated or illustrated with reference to the
accompanying drawings has been provided purely by
way of a non-limiting example of the present invention.
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Claims

1. A pneumatic cylinder comprising a cylindrical body
(10, 35) defining an elongated piston chamber (11,
41) having an inlet and outlet port (18; 44, 46) for
pressurized fluid, opening into the piston chamber
(11, 41) at least one end thereof; a reciprocable pis-
ton member (12, 40) in said piston chamber (11,
41); a closing member (22, 53) on the piston mem-
ber (12, 40) for closing the fluid inlet and outlet port
(18; 44, 46) and a damping device comprising said
closing member (22, 53) and a restricted flow path
(21A, 21B; 30; 48) for discharging the pressurized
fluid upon closure of the port (18; 44, 46) by said
closing member (12, 40), characterized in that said
closing member (22, 53) is coaxially arranged and
movably supported by a helical spring (23, 55), in
respect to the piston member (12, 40), and in that
said piston member (12, 40) comprises an open
cavity (26, 26'; 56) at one end thereof to receive at
least a portion of the closing member (22, 53) and
the helical support spring (23, 55) upon closure of
the inlet and outlet port (18; 44, 46) by said closure
member (22, 55) during a final portion of the piston
stroke.

2. A cylinder according to Claim 1, characterized by
comprising guide means (14, 14A; 41) for the clos-
ing member (22, 55), which axially extend inside
the piston chamber (11, 41).

3. A cylinder according to Claim 1, characterized in
that the helical spring (23) comprises a conically
shaped body tapering in the direction of the closing
member (22).

4. A cylinder according to Claim 1, characterized in
that the helical spring (23, 55) is disengageably
connected inside the cavity (26, 56) of the piston
member (12, 40), and to the closing member (22,
53) for the fluid inlet and outlet port (18; 44, 46).

5. A cylinder according to Claim 1, characterized in
that the restricted flow path (21A, 21B; 30; 48) com-
prises an adjustable throttling valve (20, 50).

6. A cylinder according to Claim 1 in particular for cyl-
inders having a rod (14, 14A), characterized in that
the closing member comprises an annular shaped
member (22) coaxially movable in respect to the
piston rod (14) or extension thereof (14A).

7. A cylinder according to Claim 6, characterized in
that the annular closing member (22) comprises
annular ribs (22A, 22B) facing an annular groove
(19" on a flat surface at the end of the piston cham-
ber (11), to close the inlet-outlet port (18).
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A cylinder according to Claim 1, characterized in
that the open cavity at the end of the piston member
(12) comprises an annular groove (26) to contain
the spring member (13) which opens out into an
annular cavity (26') for housing the closing member
(22) for the inlet-outlet port (18).

A rodless cylinder according to Claim 1, character-
ized in that the closing member (53) is connected to
one end of a helical spring (55) which freely
extends from one end of the piston member (40).

A rodless cylinder according to Claim 9, character-
ized in that the helical spring (55) extends from the
inside of a cavity (56) at the front end of the piston
member (40).

A rodless cylinder according to Claims 2 and 10,
characterized in that said guide means comprise a
sliding shoe (54) for supporting the closing member
(53), sliding inside the piston chamber (41).
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